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1ISO 8217 : 2005 Table 1 —
Reqguirements for Marine Distillate Fuels

Category ISO-F~
Characteristic Limit
DMA DMB
Appearance B/C —
Density at 15 °C, kg/m? max. 890,0 900.0
: ° 2ie D frmn. 1,50 —
Viscosity at 40 °C, mm¥/s oy 6.00 11.0
Fiash point, °C man. 60 60
Pour point (upper), °C ¥
— winter quality max. -6 0
— summer quality max. 0 6
Cloud point, °C - max. - —_
Sulfur, % (m/m) max. 1.5 2.0
Cetane number min. 40 35
Carbon residue [micro method, max. 0,30 —
10 % (V/V) distillation bottoms],
% (m/m)
Carbon residue (micro method), max. - 0,30
Y% (m/m)
Ash, % (m/m) max. 0,01 0,01
Total existent sediment, % (m/m) max. - 0.10
Water, % (VIV} | max. e 0.3
Vanadium, mg/kg max. - e
Aluminium plus silicon, mg/kg max. o — Nt
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World Average

2006

Diesel Quality,

DMA GRADE
VISC MCR Net Energy
DENS cst @ 40 % 5 10% B Water M1/Kg CCI
WORLD AVERAGE 853 3.5 0.35 0.1 =0.01 42.88 50
United States 860 3 0.21 0.2 =0.01 42.85 44
World® 852 3.6 0.37 0.1 <0.01 42.88 50
(ex. US)
DMB GRADE
VISC Net Energy
DENS cst @ 40 % 5 MCR Water M1/Kg CCI
WORLD AVERAGE 8564 4.2 0.55 0.1 0 42.67 47
United States 873 3.9 0.69 0.4 0 42.52 42
World*® 863 4.3 0.63 0 0 42.69 47
(ex. US)
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1SO 8217 DMA Sulfur Level
IN 20 most Active Ports

Port | [%% Sulfur | |% Samples of Total |
Singpore 0.479 10.96
Fotterdam 0322 6_36
Antwerp 0229 4. 07
Fujairah 0728 3.865
Hong Hong 0.430 2.99
Busan 0743 271
Houston 0367 2.39
Gibraltar 0180 201
Fanama Canal 0_383 201
Los Angeles 0069 1.77 LO
Algerciras 0. 206 1.60
Mew York 0_374 1.58
St. Petersburg 0178 1.48
Fort Klang 0231 1.43
Miarmi 0292 141
Curban 0728 1.30
Santos 0270 1.25
Hamburg 0.798 1.19 HI
Istanbul 0.590 1.138
Amsterdam 0419 1.13
Average % Sulfur (1 - 20) 0.44 50.8
Average % Sulfur (21 - 60) 0.33 26.2
Average % Sulfur (61 +) 0.27 23.0
Dr. Rudolph Kassinger
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1SO 8217 DMA
10 Lowest and 10 Highest Sulfur Ports

LOWEST TO HIGHEST HIGHEST TO LOWEST
Location Avg S Location Avg S
SAN FRANCISCO 0.051 JEDDAH 0.945
LOS ANGELES 0.069 INCHON 0.897
ST.EUSTATIUS 0.085 HAMBURG 0.798
AUGUSTA 0.086 BUSAN 0.743
VALPARAISO 0.088 DURBAN 0.728
RIO GRANDE 0.113 FUJAIRAH 0.728
KAOHSIUNG 0.118 PIRAEUS 0.636
BARCELONA 0.127 RAS TANURA 0.596
GENOA 0.152 ISTANBUL 0.590
FLUSHING 0.155 SUEZ 0.563

OVERVIEW
S ppm % Samples
<2500 43.4
2501 — 4999 35.0
25000 21.7
2790 Median
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Residue Properties

DISTILLATE ATMOS. RES. VACUUM RES.
CUT POINT, °F 375 - 650 650 + 1050+

Crude % S Dens % % S % % S % % S
Arab Hvy 2.85 898 23.2 1.07 53.7 4.35 23.1 6.01
Arab Lt 1.79 856 28.2 0.75 44.6 3.10 14.7 4.34
WTI 0.35 835 26.8 0.14 40.3 0.68 10.4 1.04
Bonny Lt 0.12 848 24.3 0.075 31.0 0.26 2.9 0.54
Brega 0.23 834 29.0 0.082 36.5 0.38 16.4 0.41
Brent 0.26 831 28.3 0.11 36.8 0.58 5.6 1.07
Ardjuna 0.10 837 28.7 0.082 34.5 0.18 6.2 0.29
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World Oil Consumption by

Product Group, KBD

Growth
World 1965 1975 1985 1995 2005 2006 65/06, % pa
Light distillates 8596 14202 15878 21474 25824 26120 2.75
Middle distillates 7429 13998 16648 23677 29834 30299 3.49
Fuel oil 7361 12703 9108 11317 10119 9862 0.72*
Others 4462 7023 9215 13363 17303 17439
TOTAL WORLD 27848 47927 50849 69830 83080 83719 2.72
*(1.24) 95/06
Growth
of which: USA 1965 1975 1985 1995 2005 2006 65/06, % pa
Light distillates 5108 7073 7092 8025 9548 9571 1.54
Middle distillates 2704 3878 4222 5132 6198 6220 2.05
Fuel oil 1508 2357 1226 835 914 675 (1.94)
Others 2202 3025 3186 3733 4143 4123
Total USA 11522 16334 15726 17725 20802 20589 1.43
Growth
of which World ex USA 1965 1975 1985 1995 2005 2006 65/06, % pa
Light distillates 3488 7129 8786 13449 16276 16549 3.87
Middle distillates 4725 10120 12426 18545 23636 24079 4.05
Fuel oil 5853 10346 7882 10482 9205 9186 1.01
Others 2260 3998 6029 9630 13160 13316
TOTAL WORLD ex USA 16326 31593 35123 52106 62277 63130 3.35
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Global Diesel Demand

511 category, sulfur content
0, > 3,000 ppm
1. 500-3,000 ppm
e=== 2 50-500 ppm '
= 3, 15-50 ppm
o
S M| ee— 4, <15 ppm
- :
2
£
=]
=
£
g =
0 - T T T T T T T T T T T T T T T
2000 2002 2004 2006 2008 2010 2012 2014 2016 2020

Oil & Gas Journal, Vol. 105 Issue 11, March 19, 2007

© Det Norske Veritas AS All rights reserved CARB 2007

Dr. Rudolph Kassinger



4ffy o 975 — 05 TABLE 1
Grade
Mo 2D MNYMEX USD**
PROPERTY S18/5500/55000 Colonial P/L Gr 61
Flash Paint. °C, min. (°F) 52 (125.6) 5444 (130)
Water and Sediment. % val, max 0.05
Dist. Temp °C, 90%
min. 282 282
M. 338 388
End Point - <366
Gravity APl min. (Dens Max ) ) 30 (875.7)
Kinematic Viscosity, mm 2/S at 40°C
i 19 19
max 41 34
Color ASTM s 25 onmon or ANGI T
Sulfur, ppm (ug/g) max 500 {m 614 {Zﬂﬁrﬂ
Copper strip corrosion rating max 3 h Mo. 3 Mo, 1 = 5009 G 75
a 50°C
Cetane number. min 40 40
or Cetane indese. min./ or Aromatics V' % max 40/35 400317
Ash - 0.0
Operation Requirements
Cloud point, °C, max * *
or *
LTFT/CFPP, °C. max
RCR on 10% distillation residue, % mass. max 035
Lubricity, HFRR @ 60°C, micron, max 520
*to be agreed
*also includes BS&W, Oxidation stability, Haze rating. NACE corrosion and elecatrial conducturty tests
idolph Kassinger
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Summary

m Distillate Marine Fuel ISO DM (50 MT)
- 3 — 3.5% of total world middle distillate consumption
- Distillate fastest growing product group
- S/D balance already precarious
- World average % Sulfur declining

m High Sulfur Marine Fuel ISO RM (200 MT)
- 35 - 40% of total World heavy fuel consumption
- Alternate uses scarce
- Residual fuel consumption in long decline

m |t is Sulfur not Viscosity (or density) that will determine future marine
fuel properties/quality
- 1 -1.5% Sulfur likely tipping point
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